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Abstract Background: Pancreatic anastomotic leakage often results in severe
complications of sepsis, intra-abdominal bleeding, pancreatic fistula, and is
a significant cause of morbidity and mortality. An appropriate technique to minimize
pancreatic leakage is very important. Recently we have performed duct to mucosa
pancreaticojejunostomywith resection of jejunal serosa and obtainedpositive results.
Patients and methods: During 1999e2005, 52 patients (25 females, 27 males)
underwent duct to mucosa pancreaticojejunostomy with resection of jejunal serosa
after pancreatic head resections for benign (nZ 6) and malignant disease (nZ 46).
The mean age was 64.0 years (range 33e80).
Results: Mean post-operative hospital stay was 32.3 days. Morbidity rate due to early
post-operative complication was 7.7% (pulmonary embolism in 1, pneumothorax in 1,
wound infection in 2), with no pancreatic leakage.
Conclusions: There were low complication rates and an absence of pancreatic
anastomotic leakage was observed in 52 patients. We consider that this pancreatic
anastomotic technique is extremely favorable for pancreaticojejunostomy.
ª 2005 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
In recent years, through the improvement of
operating techniques, and post-operative manage-
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doi:10.1016/j.ijsu.2005.07.001ment pancreaticoduodenectomy is performed
comparatively safely with a reported operative
mortality below 5%.1e3 However, high risk of
pancreatic anastomotic leakage after pancreati-
coduodenectomy still persists. Pancreatic anasto-
motic leakage often results in significant morbidity
and mortality.4e5 The optimal method of pancre-
atic reconstruction to minimize pancreatic leakagelished by Elsevier Ltd. All rights reserved.
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results from 52 patients who underwent duct to
mucosa pancreaticojejunostomy with resection of
jejunal serosa.
Patients and methods
During January 1999 to March 2005, 52 patients
underwent duct to mucosa pancreaticojejunos-
tomy with resection of jejunal serosa. There were
25 females and 27 males with a mean age of
64.0 years (64.0G 10.1, range 33e80). Fifty two
patients were treated surgically for the diseases
shown in Table 1. Different procedures were used
on patients undergoing pancreaticojejunostomy:
(a) subtotal stomach preserving pancreaticoduo-
denectomy (SSPPD), in which the stomach is
separated at 2-cm oral side of the pyrolus ring
(20 patients), (b) pancreaticoduodenectomy (16
patients), (c) pylorus preserving pancreaticoduo-
denectomy (PPPD) (nine patients), (d) duodenum
preserving pancreas head resection (DPPHR) (five
patients), (e) pancreas head resection with sec-
ond portion duodenectomy (PHRSD) (one patient),
or segmental pancreatectomy (SP) (one patient).
Pancreatic leakage was diagnosed from the fol-
lowing findings: the level of amylase in the
discharge fluid was more than three times the
serum level of amylase at the 7th day after
Table 1 The diseases of the patients who un-
derwent the surgical procedure
Carcinoma of the pancreas head 20
Carcinoma of the Vater papilla 7
Carcinoma of the lower bile duct 6
Carcinoma of the duodenum 5
Carcinoma of the gall bladder 3
Intraductal papillary mucinous
adenoma of pancreas head
3
Carcinoma of the stomach 1
Carcinoma of the ascending colon 1
Islet cell tumor of the pancreas head 1
Intraductal papillary mucinous
adenocarcinoma of the
pancreas head
1
Mucinous cystadenoma of
pancreas head
1
Serous cystadenoma of pancreas head 1
Duodenal GIST (Gastro Intestinal
Stromal Tumor)
1
Tumor forming pancreatitis 1
Total 52the operation, or the level of amylase was more
than 1000 IU/l at the 7th day after surgery.
Operative procedure
The pancreas was clearly transected with a scalpel
on the schedule line. The residual pancreatic
stump was sutured at the bleeding point with
4-0 non-absorbable thread. The jejunal serosa
was resected a little smaller than the size of
the pancreatic stump at the anastomotic point.
The serosa resection was thought to promote the
vascularization and enhance the anastomotic
healing process.6 Five or six stitches over the
posterior wall of the pancreatic duct and same
stitches over the anterior wall of the pancreatic
duct were applied to ease the duct to mucosa
anastomosis. The dorsal part of the jejunal
seromuscular layer and the dorsal part of the
pancreatic capsular parenchyma of the stump
were sutured with seven to eight stitches using
4-0 non-absorbable thread to leave no dead
space. A small hole in the jejunal mucosa with
the same diameter as the pancreatic duct was
made. The anastomosis between the posterior
wall of the pancreatic duct and the posterior wall
of the jejunal mucosa was done with 4-0 absorb-
able thread which was applied to the pancreatic
duct in the above mentioned procedure. After
application, all sutures were ligated. A stent tube
was inserted into the main pancreatic duct and
fixed with suturing thread. The opposite end of
this stent tube was pulled from the jejunal
Figure 1 The jejunal serosa was resected, and
stitches over the posterior and anterior wall of the
pancreatic duct were applied to ease the duct to mucosa
anastomosis.
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done. (b) Intraoperative photograph of suturing between the posterior wall of the pancreatic duct and the jejunal
mucosa.stump. This stent tube insertion was for luminal
decompression. The anterior wall of the pancre-
atic duct and the anterior wall of the jejunal
mucosa were sutured in the same manner. The
ventral part of the jejunal seromuscular layer
and the ventral part of the pancreatic capsular
parenchyma of the stump were sutured with
seven or eight stitches using 4-0 non-absorbable
thread to avoid making any dead space. All
sutures were ligated together after they were
applied (Figs. 1e4).Results
The mean operative time of this pancreatic anas-
tomosis was 18.6 min (18.6G 3.8). The mean post-
operative hospital stay of the 52 patients was
32.3(32.3G 5.3) days. There was no mortality
in 52 cases, and morbidity rate due to early post-
operative complication was 7.7% (pulmonary
embolism in 1 patient, pneumothorax in 1 patient,
wound infection in 2). No anastomotic failure was
observed in the consecutive 52 patients.Figure 3 (a) The anterior wall of the pancreatic duct and the jejunal mucosa were sutured. (b) The intraoperative
photograph of suturing between the anterior wall of the pancreatic duct and the jejunal mucosa.
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anastomosis. (b) Intraoperative photograph of completed duct to mucosa pancreaticojejunostomy.Conclusions
A low complication rate and an absence of pan-
creatic anastomotic leakage were observed in 52
consecutive patients who underwent duct to mu-
cosa pancreaticojejunostomy with resection of
jejunal serosa.
We consider that this pancreatic anastomotic
technique is extremely favorable for pancreatico-
jejunostomy.
Discussion
Pancreaticoduodenectomy has become increas-
ingly safe through many modifications. But a high
risk of pancreatic anastomotic leakage remains, and
pancreatic fistula has been reported in 8e19% of
cases.7e10 The morbidity and mortality of the
operations are directly affected by the anastomotic
leakage. Various methods to prevent pancreatic
anastomotic leakage and improve the operative
safety have been reported.11,12 Pancreatic anasto-
mosis has been performed in many institutions
with varying originality and creativity. In our
method of the pancreaticojejunostomy, the pan-
creas was clearly transected with a scalpel on the
schedule line. Care was taken not to leave a long
extra margin of the pancreatic duct at the re-
sidual pancreatic stump, as this could make the
prepared pancreatic duct ischemic and lead to
the anastomotic failure. Our procedure for pan-
creatic anastomosis differed from that of othersin the resection of jejunal serosa at the anasto-
motic point. The serosa resection was thought to
promote the vascularization and enhance the
anastomotic healing process. The leakage of
pancreatic juice from the small pancreatic duct
via the exposed pancreatic stump was minimized
by the stent tube fixed in the pancreatic duct.13
It took 3e4 weeks to remove the stent tube
safely, and so the mean hospital stay was 32.2
days. In addition, the pancreatic capsular paren-
chyma and jejunal seromuscular layer had to be
sutured firmly so that no dead space was left in
the anastomosis.
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